Timing is critical. The same event can mean different things at different times and some events are more likely to occur at one time than another. We used a cued visual classification task to evaluate how changes in temporal context affect neural responses in inferior temporal cortex, an extrastriate visual area known to be involved in object processing. On each trial a first image cued a temporal delay before a second target image appeared. The animal's task was to classify the second image by pressing one of two buttons previously associated with that target. All images were used as both cues and targets. Whether an image cued a delay time or signaled a button press depended entirely upon whether it was the first or second picture in a trial. This paradigm allowed us to compare inferior temporal cortex neural activity to the same image subdivided by temporal context and expectation. Neuronal spiking was more robust and visually evoked local field potentials (LFP's) larger for target presentations than for cue presentations. On invalidly cued trials, when targets appeared unexpectedly early, the magnitude of the evoked LFP was reduced and delayed and neuronal spiking was attenuated. Spike field coherence increased in the beta-gamma frequency range for expected targets. In conclusion, different neural responses in higher order ventral visual cortex may occur for the same visual image based on manipulations of temporal attention.
Introduction
In the real world, we are flooded by sensory input and, at any given time, some sensory events are more critical than the rest. Operationally defined, attention filters less relevant inputs in favor of more important inputs. Thus, we are quicker and more accurate in responding to attended, compared to unattended, events. Context and experience determine our expectations such that we may be biased to a particular location (spatial attention), a particular item (object-based attention), or to a time of occurrence (temporal attention).
For visual processing, the focus of the present study, behavioral and neurophysiological investigations of attentional * Corresponding author. processes have focused largely on spatial manipulations. The electrophysiological correlate of spatial attention at the cellular level is generally seen as an increase in the magnitude of the spiking response as well as its correlation to ongoing local field activity. These effects can be found at the earliest cortical areas devoted to visual processing. For example, Ito and Gilbert (1999) showed that spatial attention modulated the firing response of neurons in primary visual cortex to bars of light in their receptive field when the animal was spatially cued and the target bars were accompanied by flankers. Effects in extrastriate cortex (V2 and V4) have been more extensively demonstrated (McAdams & Maunsell, 1999 , 2000 Reynolds, Pasternak, & Desimone, 2000) . As one example, Luck, Chelazzi, Hillyard, and Desimone (1997) measured neuronal spike responses to target locations and "ignored" locations that were both in the receptive field of V2 and V4 neurons. Simultaneous presentation of targets and distractors in the receptive field decreased firing compared to sequential presentations. However, in the former condition there was a greater attentional effect. The spiking response to a tar-
